Computing the same perturbative S-matrix in quantum field theory, we may use various regularizations. They are all provisional in the sense that no trace of them is left in the final result. So they can provide no information about the physics of quantum scattering.
We propose a new approach to the construction of the perturbative S-matrices. To this end we use non-provisional regularizations by such covariant modifications of Feynman propagators that alter primarily their asymptotic, high-energy behaviour. Perturbative Smatrices obtained by non-provisional regularizations depend on all parameters introduced by the modified propagators. We expect that these additional parameters will provide some new information about the physics of quantum scattering.
There is a perturbative S-matrix with non-provisional regularization also in the presence of a non-renormalizable interaction term with no counterterms.
Introduction and motivations
Quantum field theory (QFT) provides us with a perturbative theory, whose physical content we can represent by the Feynman rules, cf. e.g. [1, 2, 3] . Using these rules, we obtain perturbative expansions of the momentum-space npoint Green functions (Feynman series) to any desired order, written mainly in terms of ultraviolet-divergent integrals. Within the framework of QFT, Feynman series result, through various regularizations and renormalization, in the QFT perturbative S-matrices.
All regularizations used in QFT are provisional, temporary computational aids that are eventually eliminated during renormalization, when computing the QFT perturbative S-matrices, which do not depend on the choice of regularization.
We propose that, in calculating the perturbative S-matrices, we retain the dependency on the regularization parameters, and thus try to gain some new information about the physics of quantum scattering. However, regularizations used in QFT involve either unphysical particles with negative metric or wrong statistic, or discrete space-time, or lowering the dimensionality of spacetime, or some combination thereof. Thus, it would be hard not to eliminate their regularization parameters and consider them as quantities related to the physics of quantum scattering.
In the Preface to [2] , 't Hooft and Veltman gave good arguments for taking the original, non-regularized Feynman series as the most succinct representation of our present knowledge about the physics of quantum scattering.
So we intend to use these series as a base for constructing perturbative Smatrices by such non-provisional regularizations that may provide some new information about the physics of quantum scattering.
It is the primary purpose of this Letter to propose, for the first time, that 
NP regularization
For a given non-regularized Feynman series and perturbative QFT S-matrix, let us consider a NP regularization.
As it seems that the vertices of non-regularized Feynman series adequately describe the contemporarily known physics of quantum scattering, it is taken that their ultraviolet divergencies are due to the asymptotic, high-energy behaviour of the Feynman propagators [4] . So it is a prudent, conservative approach to retain the vertices in Feynman series, and modify only the Feynman propagators so as to create such a NP regularization that the LehmannSymanzik-Zimmermann reduction formula provides a perturbative S-matrix that: (i) is Lorentz-invariant and unitary; (ii) involves only the same particles as the QFT one; (iii) depends solely on parameters that specify the QFT one and the modification of the Feynman propagators-for particular values of these parameters it is equal to the QFT perturbative S-matrix; and (iv) exhibits the same symmetries as the QFT perturbative S-matrix. Now, comparing the perturbative S-matrices with NP regularizations created through differently modified propagators, we can search for those which yield the most appropriate perturbative S-matrices and consider their ultrahigh-energy behaviour. To facilitate this search we have to establish the analytic characteristics of so modified Feynman propagators that we obtain a NP regularization as specified above. As this is beyond the scope of this Letter, we give only an example.
An example.-In the case of QFT of a single real scalar field with φ 4 self-interaction, we found out [5, 6] that it suffices for a NP regularization as April 6, 2008 6 specified above that the modified Feynman propagator equals
where the modifying factor f (z) that multiplies the QFT Feynman propagator has the following analytic properties: (a) it is an analytic function of z ∈ C except somewhere along the segment z ≤ z d < −9m 2 of the real axis;
(d) we can estimate that for all z ∈ C,
and that for any real
(e) the coefficients of f (z) depend on a positive cut-off parameter Λ so that for any Λ ≥ Λ 0 , Λ 0 > 0, the modifying factor f (z) has properties (a)- (d) with the constants z d and a 0 independent of Λ, and we can estimate that:
and that, in the asymptote of infinite cut-off parameter,
One can verify that the functions in constructing a perturbative S-matrix with NP regularization. In contrast to QFT, no counterterms with free parameters are needed, cf. [7] . However, if the cut-off parameter (such as specified above) tends to infinity, the perturbative S-matrix with NP regularization might tend to infinity in the presence of a non-renormalizable interaction term unless its coefficient vanishes simultaneously. In QFT, the path-integral formulation provides the most direct way to Feynman series in their Lorentz-invariant form, especially so for non-Abelian gauge theories, cf. [7, 8] . And according to Feynman, it also gives an insight into the physics of quantum scattering.
All this suggests we should try to figure out how to incorporate each of the above perturbative S-matrices with NP regularization into some pathintegral based non-perturbative theory, which possibly takes account of gravitation, faster-than-light effects, and/or some ultrahigh-energy physics; for an example see [6, 9] . Which is all beyond the scope of this Letter.
